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1. 2.^M- SA1IAH(5ES)_1^ 
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1020030054720 #^ <Qz}: 2003/10/23 

■¥"^*> ^H^« 7l^S., ^7fl £ff-, ^zfl aflE^El -^5L, ^ ^*fl ###*W>*1^ 

^ -fj-;g. <L>#^, ^V#€ ^-7>7i^5zf ^ -fi-jL ^ 

WflBiE] ^^>H Vt fl ##^£r, -f-*M C-flolE^ 

°o V 3l ^7M^ C-flolEiS 7}^S. >£#S)^r ^ -e-jL ^^]- ^olEi# 7l 2S , ^ 

£ 6 

»ti^3, #7} ^M^, ^-g"^, &£<#^, « 0 V^^Bfl, tiflEiE) , 

3fh -^7>7]%v, « 0 v^ -§-7>^%v 
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1020030054720 #^ <Q7\: 2003/10/23 
^1 

tiflB^ ^^ A o v ^ ^ ^# y o Vl ^{A METHOD FOR CALCULATING A STEADY STATE BATTERY 
TERMINAL VOLTAGE} 

£3^8: 5=1^ wflBislSl ^tfSfl (steady stateHH^I #7] ^-7}^S.o]t^, 

dHBH- i<^-^ E^ojcf. 
^d°J- iL<3^r £^^cf. 
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1020030054720 < U^\- 2003/10/23 

-£30£r #3*1 tiflB^ ^tofl 4€- tifl^&l 3 ##3) ^llreflol^ 

£31^8: wfl^s] ^£^1 tiflB]^ ^H 1 "^ #<#£] aI^H^ ^uifl- a. 

<i4> ^. hv^^. afl El ii]^ *<HH v Efl #<£# ^t^r^ ^ofl ^tr 

<15> ofi^ cflui^l ^#1- 7 | ji o.cg # ^^ #o]7l ^>oly.^c 

#7) *}^Khybrid electric vehicle)7]- yfl^S] $ , ^olti.^^ #7} 7.}^}^ *fl^ 
a] t^V^ <^m^ll- 349«H &7}o\]\jx\S. 7flA}-g- *lcf. 

<16> ^H*-^ #71 tiflE^^ ^3 ^-g- ^ 43 ^ ^ °oH 

^^>^L S)^ *l]^ilJL t^^r ^^*>7l W ^IL^I ^J^olcf. 

<i7> nei^, tifl&M^ ^ ^^(state G f charge, S0C) , L^sKaging) ^) &c 

5r ^ 7>^tr *M«E)^ #71 7.>^^H1 ^-g-*>7l7l- ^tj-. 

<is> BflE^ ^1^5]^ aflE^E]^ ^ ^(terminal voltage)^ ^is\JL, HflEie) 
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1020030054720 #^ 1=1 2003/10/23 

<19> Hiofl ^X\Q a}^ ^--g- HflB^e] ^(battery cell)^ wfl£le| s& 

Ucell 

(battery cell terminal voltage, )■& cf#^ -^15. *r a! 1 ^. 

<20> [All] 

<21> 



f/«// = £/ OC v - jlavgdt -Uc - Ud^Lvg) - (Ra(TsAT,. . .) + Rc) X Iavg 



<22> 



Uocv ^_ ^-y$-s\ ^\<Q(no load voltage, 2.^- battery open circuit voltage)°lJl 
, Uc ^ ^I^SsHload history)°ll ^tKvoltage variation due to load history, 

Q Iavg 

local concentrat ion(dif fusion) °1 °1 , ?1 sfl^lH^C capacitance , ^ ^t?"^^- 

(average current HH, ^ ^l^^'lNMl 7l*?l*r^ ^^(voltage drop due to dipoles 

Ra 

(chemical activity) on the reactive surf ace)°l JL , ^fl^ ^^(electrolyte 

resistance)**!^, fe- 5.31 conduct or resistance)^ Jl, YiMr ^ «flB]^ -&£o] tf. 

^§flofl ^^Efl(SOC), -8r£, ^ i^fsKagingH £*Rr S^H, £ ^ ^ 

<24> 

£2^ ^71 f-7>S|S^^, #°*K ' 4^ ^2^ ^ #^3. S«€ 

<25> [Xj 2 ] 
<26> 
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1020030054720 %^ 2003/10/23 

<27> 

V T 

^7H, " ttS. -t-t-*> ^(effective no load voltage)°l31, ' ^( y o v #)# 

R R d 

* fe- £^1*1 ^(instantaneous resistance)^ JL, fe- ^l^lr (delayed 

C 

resistance)°l °1 , p ^ °j H ?1 ^fl A l ^i(paral lei capacitance) 0 ^. 
<28> s.1^ <#^-/-g-^ ^(terminal) 3i *lff- ^^B] (current collector) ^Itr -£^1 *i 

^Al^ej-o.s S^^, wflEi^ *i7lS^ ^sfl*" (diffusion) 

^#(dippole) *1<3 04^^ €-3H(C p Hl £]*1W AA ^%A. 2L*V, ^-Jf 

*V Al^ofl tflsfl 3£*H igH^^r #5}-^ ^f-*} 

<29> ZL&)l)-, tiflE^^ ^7]- 5L^f# °]-g-*H ^fJE ^Efl# 

tr ^^(dynamic characteristics)^ ^\B\Z\ *l<yvg- 7fl^}7l ^SflA^ Ti^Ei 

[^ol ^ 71 52f^l] 

<30> A j. 7l ^.o. ^^s.^ gfl^^ o^gfl 3°-5L^, HflE^o) 

<32> ^ ^ ^-TitS. aflE-lel ^ ( State of Charge) 

^-7>7^v t-lHEi!- *];#*Rr f7Wf c^olEl ##12-711; 
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1020030054720 QA- 2003/10/23 

<33> ^7} ^7\A^ ^ojE^l- 712:3. ^7] ^ ^Q^S. ^7) 

<34> ^>7l ^7}XH> cflolEil- 7}2L3. ^fl ^Tfl ufl &\ E] * ^T-fl 

<35> # 7 ] -frjL 5} HHEi-I- 71^3 ^T-fl ^7) ^£ 

<36> ^-71 ^>#^ -§-7>^%>^ -B-JL 7)^S. ^7) ^ #^ ^> 

<37> # 7 ] ^ ^-7M*J- CflojE^ ^##7flir, 

<38> A o V 7 ] ^ ^= zp-^-ofl a^Hr *fll^*l *HHli)» o]^}<^ ^7] 

El ^«a-(Vi)#^ 3#*H=r #7)1; 

<39> ^y] z^o} ^ ^6\] 4-*}^ *ll2^ *BKI 2 )» ^"71 Z^S} 

W^Sl a o V 7 ] tiflEiE)!- ^ff- f^*}^ #71 ^^^Bfl#^Mi^ ^2 

BflE]E] #7> ^<y-(V 2 )« 3#*Kr ^Tjl; ^ 

<40> #7] *fll^*l *HKli), ^"71 m aflE^E] ^(Vi), ^"71 ^I2#^i #fKl 2 ), ^ # 

7] *)12 tiflE^El ^<a-(V 2 )^- 71^3, ^-71 f^J ^ ^t^. #7] tifl ^ E} 
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2003/10/23 



<41> 



<42> 



<43> 



chae _daia~ 



12 Li 



@SOC 



<44> ^7lA] ( »@S0C"^ -S-71 AA&i 1§^€ ^^(SOCHH ^ f"7>*]3M A>#^* ^P] 



<45> 



<46> 



<47> 



<48> <^7H, "@S0C"^ ^"71 ^-Z]-^ A4^^ f€^(S0C)^^ ^-JL ^f*} ^^J-Ol AV#^^ 



<49> 



<50> 



<51> ^ 7 H, »@S0C"^ ^71 Z]-Z|-o] ^^BflCSOCHH ^-Jl. ^[^Ol 
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1020030054720 #^ <Q*}: 2003/10/23 

<52> #7l -g-7>^^- ^t^HH, Aj- 7 | ^*fl ^"ft, ^-71 tiflE^ ^ # 

71 ^ f^^HH^ §7}^J-^, ^"71 ^T-fl ^^-7> ^*>^ #7} *3^€ ^ 

<53> ^£ ^-7}^ ^cj^ofl^, a o V 7 1 ^ ^ ^ ^. 7 1 ^fl tiflE ^ ^ # 

71 ^*fl ^^BfloflA^ ^-7>7^J-^, # 7l ^fl ^ ^-. 7> Aj- 7 j A^<g ^ 

^ #71 «ti^ -£r51 ^ ^7) f^^^H^ ^7>7-l^ t$o]^ 

1- °l-g-*H ^*}<^ ^>#£]^ y}^*>cf. 

<54> Aj- 7 j o_Jr vv.^. ^^)6\]A] t ^7} ^ A^, #7] ^fl tifl E^ E] ^ 

A oM ^7fl -R-Jl ^f*} ^7l ^Tfl #^-7> #*Rr ^ 

<55> ^7l -H-JL ^##3HH, ^7) ^ ^7} %A ^5- ^ 

^7} ^*fl ^^^HH^l -a-JL ^7} #ff-7} #*Rr #7l 

^ ^ ^71 HflE^ ^ f^^^H^ -Jf^j- ^ 

°« V ^olEi# ol-g-^o} ^r*3*}^ 4>#£|*r ^ol w^*)^. 

<56> ^7] yflE^E] #7-} ^cJ^oflAi, ^7.}] #7] ^Tfl tiflE^ ^ 

^"71 ^7fl ^^^-EfloflA^ A o V 7 ] y flE ^ cf 7> ^<a-^(V cha _ t )^-, ^ofl ^O.^. Aj-^s) 

<57> [Al] 
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1020030054720 #^ <H*>: 2003/10/23 

K cha_r~ y cha_oc 1 cha_t * sx cha_e 

<59> o^7H, V cha _ oc ^r -R-JL ^SM^, Icha_t^ ^1 ^7fl *iff-°M , 
Rcha_e^ ^ 

<60> #7] ^£ ^ ^?K£r, ^ #ff-^ 3.7} 7} 1C iH} ^ ^^-^1 3. 

717} 1C o)^o)jl 5C ol^>o] ^7j- ( ^ ^fr^l H7]7> 5C ^ ^ ^7_># Xf^Kr o] 

<61> ^- ^-^^ ^s. ^AHH tifl^s) ^##Efl ^7> ##W<^£-, 

<62> ^ ^ ^.^^ tiflE ^ ^s-i-ji}- ###3KState of 

Charge)!- IS ^€ ^7}7-j^l 0He1» 7l^5L, ^fl *Jfh ^fl aflE^ ^JE, 

^ ^*fl ^#EHH^ ^ ^-7}-X^V-g- ##*}^ ^ ^ 7 >7i%V ###31; 
<63> # 7 ] ^ ^ #7l tiflE^ #7l ^##Efl 

# ^S. *|*<m -fhJL -¥-^-*> HM^l" 7l^S, #7l ^7fl ^f-, #7] ^fl tiflEi&l 

^ #71 ^711 ^#E}H1^ ^-JL ^«-^V *d°^* ##*>^ -R-JL ###31 ; 



<64> ^-7] A> # ^ ^ 71-7-1^4 #71 ##£ -fi-S 7l^S, #7l ^ ^ 

#71 ^7fl tiflE^El ^ #71 ^711 ^^#Bfl«HlA-l^l tifl E-) E| ^##Efl #7} # 

#*>^ ^##Bfl tiflEiEl ###31* Ifsfe ti>^^cl-. 

<65> #71 f-7H^- ###3HH, # 7 ] ^ -7}.^*-, 
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1020030054720 <^7}: 2003/10/23 

<66> #7l ^ #ff- ^ £^-7> ^7>£>] #7) ^ 

<67> >8-7l ^7H^, ^-71 f-7>^^- ^olE-1» 0} iLTj;^ ^ ^ 

<68> AV 7 ] o.jr AV^^ofl^, A o V 7 l o.^ J-*^ 

<69> A o V 7] ^ ^o\)^ ^7] ^ 7 fl ^7} 4-*}±r #7] ^ 

£ tiflEiBl ^£#4 #7) #^^Hfll: 1^ -B-JL ^ HM^S)-, ^-71 ^ 

<70> A o > 7 ] o.Jr ^<y-O r> ^V 7l o.Jr J=Lj=Ls}. ^og- tflolEil- Ol-g-^ ^-*>^ 

<71> a o V 7 ] ^^VEfl tiflE^El ^##3HH, ^"71 Igxfl ^ ^"71 ^fl HflElEl 

^£ ^ #7l M*fl ^3HNH*13 ^"71 tiflEiEl ^> ^^(V cha _ t )^:, ^ *H ^ -&k— 

<72> [Xj] 

<73> F — V — T x R 

r cha_f~ v cha_oc ± cha_t Jv cfaj_ff 
<74> O^H, V cha _ oc ^ -f ^ -^JL ^^olJL, I cha _ t ^ # 7 j ^7fl 
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1020030054720 #§3 ^*>: 2003/10/23 

<76> a_^£] Hj-^ ^ aflEle) ^ U-^^-Efl (Depth of 

Discharge)#^l^^ ^ ^7>^*j- ^HEi* ##<5>^r ^ ^7M*j- cIM^ ###7ll ; 
<77> #7l a>*^ a o V^ ^7Wf C-flolEil- 71^5. #7l « 0 >^ #-f?- ^^S. #7l ^ 

€ aflelel ^ #7l ^^i^Hfl^A^ o.^ - c-flolEi* ##^Hr ^-Jl 

<78> #7} « 0 V^ ^-7}^ C-HojE^l- 71^^ ^7fl WflE^ ^JE ^ ^ «J-*I# 

^ f^^St-g- ^ ^-7>*1*J- ###?H; 

< 7 9> #71 -frS ^ HH^S 7)^.3- #71 ^*fl #71 ^*fl BflE^ 

^ #71 ^fl o.-g- -Jf^ #<&£^ A> # ^ ^ - ^o]- AV-j^l ; ^ 

<80> AV 7] AV # ^ o o V^ ^7M%V^4 -frs. ^<y-^# 7l^^ #7l ^fl #^ # 

71 M*ll WflB^Sl ^ #71 ^7fl ^#^^^^1 tiflEiEl ^##Efl #7} ##*}^ 

uflEie) #7} ##^7111- S^h}. 

<81> Aj- 7 ) Hj-^ ^7>^*j- C-flojE^ ###7^, 

<82> A o V 7] ^ ^ ^Tj-ofl ^l^ ^(h)!- ol^><^ ^- 7 1 Z^-Zj-Sl 

^€ £5L°\}*\ BflE-1^* ^^V^i #71 y o v ^i#Efl#<HlAio) ^ X tifl El 

2] #7} ^<y-(Vi)l:-i: 3**Rr #31; 

<83> a o V 7 ] zl-Z]-^ A^^^ ^ ^L^cfl ^I2«d-^i #^-(I 2 )» <>l-§-*H #7l 

«fl^el -grJE^i #71 «flE-lE]# ^ff- ^-^*>^>H #71 ^Sltf^*^*!^ *fl2 

till Ei ei ^•y-(v 2 )#^- #31; ^ 
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1020030054720 #^ «^^>: 2003/10/23 

<84> #71 ^1^ ^i^-(Ii), ^"71 ^11 tiflEi^ ^(Vi), ^1 *BKI 2 ). ^ # 

^ ^"71 ^^W^A-^ Aj- 7 ) Hj-^ H 7W1} C^olEi* ^#*>^ ^r^« if" 

<85> d 

<86> [X}] 



%DOD 



<87> O-fI 

\ 1 z~ £ \ J 

<88> <^7H, »@D0D"tt -y-71 AAQ o o v ^3KD0DHH ^ 3H^7> 

<89> y 

<90> [-61] 

<92> <*)7H ( »@D0D"^ #71 Z^<i| ^£ ^^-EflCDODHH -H-J: ^«-<5> ^oj-ol A>#^^- 

<93> m ] 

<94> = >1 + 7 1 X ^@DOD 
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1020030054720 #^ ^7}: 2003/10/23 

<95> <^7H, »@D0D"^ #7l y o v ^4 v 3KD0DHH -fj-jL $.<#°] ^#1* 

<96> # 7 ] ^ ^7H*J- ^t^H^, #7l W 0 V^ #ff-, #7l ^7fl BflE^ £51 ^ # 

71 ^.A tf^NW^ « 0 >^i f^f^A, # 7 ] ^ #^ ^=-7} <f^Rr #7l 

€f?- ^7_H # 7 1 *£^& aflE^el £51 * #7l ^Wf^^sl y o v ^i HH^I 

% 713:3. ##5} fe- ^o] ti>^^r>rf. 

<97> #7l ^7>^*J- ^^^oflA-l, ^1-71 « 0 V^ #71 «flE^ ^ # 

71 ^L^fl ^^#^^1^^ ^ ^7>7^J-^, #7l ^ #^ ^^ 7> # 7l ^ 

#71 HflE|El £r£ ^ ^7l "o^o^l^H^ H o V ^ ^7}7\^ V%o]b\ 

« <>l-g-*H -e-^l^-i- ^«8*V^ ##sm 3°1 «v^s>cf. 

<98> #71 -B-JL ^-Jf§> ##^^H1^, #71 ^7.fl #71 ^T-fl HflE^ ^ 

^"71 ^*fl ^^Eflbfl-H^ -fj-jL #71 ^2fl ty-^ ^7} #*Kr #7l 

«o V # #ff- #7l ^€ HflBjSl ^ #71 ^#^#^1^51 ^ ^-JfSV # 

^ dl^lBll- 7l^^ ##5l^ «>^g>cf. 

<99> # 7 ] o.^ -ja^ ^oj- AV^T^HlA-l, # 7 1 ^T-fl ^ #7l ^T-fl tifl B\ &) ^£ ^ 

^"71 ^fl «J-^#BfloflA^ ^-JL ^s|. #7l ^T-fl ^ ^^-7> 4=^Kr #7l 

^ #71 ^€ aB el el ^JE ^ #7l ^#Bll^l^sl -H-JL ^.«-e> # 

°« V HH^I* ol^>c^ Ji^-fr ##3*7 ?H «>^^. 
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<ioo> #71 tiflEie| t£A ###7iHH ( #7l f&7% SHK #71 ^*fl uflElBl ^£ 
#7l ^Tfl ^^EfloiiA^ # 7l tiflElel ^ #<g-#(v dch _ t )£: f *\6\] ^o.s. ##3 

<101> [Aj] 

<102> _ K _ 7 R 

Y <kh_{- "dch_oc 1 dch_t * £V dch_e 

<103> O^H, V dch _ oc ^ -R-Jl ^^^Ojjl, I dch _ t ^ #71 ^7fl ^^H, 

Rdch_e^ ^ ^7>7-l%l-^ : olcl-. 
<104> # 7 ] ^ ^s. ^^.o. ( ^ oj 37 l7|- 5C jitj- ## a 

7l7> 5C ol#olJl 10C ol^ol ^-Tj-, ^ ^ 37l7 |. 1QC 2_t\ e T^-g- SL^Hr ?H 

<105> wVi^o] t^s ^AHH o]*V tifl el 3 ##31 #7} tVf^^:, 

<ioe> h 0 >^ ^ ^.zt^-6\]x\ tiflE^sl ^£44 «o v ^i#^ (Depth of 

Discharge)* IS ^€ -^7}7-R v dlojE^ 7^5., ^fl ## H^e] 

^ y a^#3HH£l ^7>*1^ ##^m y o^ ^-7H^J- ##^-711; 

<107> #71 ^-ff- ^Ti-i-olH #71 tiflBlel £:5L#:cf #7l y o V ^#^l 

* tS. ^-Jl ^f*r ^ CllolE-11- 7l^3L, #71 ^fl #7l ^^fl tiflE|El 

^ #71 ^7fl ^#Efl^Ai^ O.-^ - « §> ^oj-^ A>#^ -B-S ^-H^> Xjoj- #^7^1; 
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<108> a o v 71 a]-a^ ^ ^ >7] O.J. o.^.^ 7 |^ s> ^. 7 ] « o v^ 

-*7l till B| Bl ^ ^-71 ^7fl ^^-Bfloll^^ aflE ^ ^Aj-Efl ^ ^oj-^ a> 

<109> a o > 7 | « o >^ ^ 7 > 7 ^* 0 V ###7HH, Aj- 7 j wj-^ ^-T^kg-, 

<110> a o V 7 ) A^£ ^ -oflAi a o V 7 1 aj-^ ^=. 7 |. ^Hf Aj- 7 ] 

£ aflE^ ^rSL*^ #7l ###EflS 13. #^ f7^t cfl o] B"! <4 , #7l ^*fl 

<111> Aj- 7 j - 7 ^^ j Hj-^ ^ 7 > 7 -]%V C-flolEil- oj-g-^ H7_>^ f-S}<*| #?1 ^ 

<113> Aj- 7l a^^^ aj-^ = a o V 7] ^fl ^ 4^Hr Aj- 7] A^ 

£ tiflBie] a o V 7 ] A^s} y^Aj-E^ ^S. -B-Jl ^<5> ^ojE^, #7l ^ 

<114> A o V 7 l o.^ J- A o T- 7l O-J: «. *L^- cflolEil- Ol-g-s}^ iL7>tf^- ^.^H 

#7l tiflEiE] ^£2}- #7l M^fl y o V ^#3H Sfl^Rr ^AS ##5^ ^Jo] ti>^ Sfcf . 

<115> Aj- 7 1 ^Aj-Aj-Efl tiflElE] Aj-^c^j ofl A^ , ^fl tij-^ £ s > ^ ^ sfl ^ ^ 

* #7l ^ ###E)HH2] ^ 7 ] wflE ^ ^°a-^(V dch _ t )^ ( Alo]] o^^V ^o. 

<116> [ Aj ] 

Y dch_(- r dch_oc 1 dch t * ^dch e 
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<118> o^H, V dch _ oc ^ #3 -H-JL £«a-#°laL, I dch _ t ^ ^fl « 0 V 3. ^fr°H, 

<119> o)^ ; i^o} yj-sJ-^l^ ^AHU- 5L^# ^^W. 

<i20> ^Aloflofl cq*V ^'SHNKsteady state)^ afl^e)^) #7} *i*M- ^-#^71 



<121> 



<122> [^3] 

V t =V 0C -I t *R e 



<123> 



<124> 



<i25> tiflE^^ ^Jf^^, <#^7^ * ^ ^E^ (current collector)^ ^ JESfl 

^^4, wfl^E^ (state of charge, S0C) (depth of discharge, D0D)«H 

4s SL^-H]-^- ^ ^Sfl^ofl 3]tr ^s}-*}-*} ^O.^ ^^rf. ^71^^ HV-g-^ yflE^E)^ 

<126> ^ ^HH 9]^V UflEiE] ^^Efl ^7V AV^tiJ-rtoHA^, A^pg^ 

^£(tiflE^El =L 371 7} Cf^ ^ff-i?_ ^(5E^r «o^)# ^*J*r^1 #3 
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<127> SEth ^Hol] o]*l yflE^ ^^Efl ^7} #<3- ^t^^M^, -B-Jl JfJf 

<128> -g- ^Al^ofl 51 *1 HflEie] ^^Efl #7} ^oj- A>^Hj-^^. ( o] 5f 

<129> 5,41- t^sM ^7>^ %> r-flolEi ^ ^ -B-Jl ^*}- ^i<y- C-llolE^ AV^aV^oll 

<130> v)z\ t HflE-]E](ii)oll tfl*!- *<M-§-^ ^^g: tifl^i&l ^3-g-^(AhH <4#^^f 

(S401). 

<131> ZLZ]JL, tiflE^ -8r£^ ^Tj^ tiflE^E] ^1 ^cf (S403) . 

<132> aflE^El^ ^H3&£r n -£r5L°\] 4ef ^^rl-ss, 2ol^Vo} aflE^El £r£°11 cfl^fl^j -§-7> 

<133> tEj-BM, ^ W>^tb ^*HH HflEiE) ^tf^Efl ^-7> A>^«j-^ ofl *| ^ , 

«fl^s] 0°C, 25°C, ^ 40°C« 5E^Hr ^^1 w>^-^^. HflE ^ 
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<134> ti^E] WflE^ ^o]] n}S^ tiflE^E] ^s}-*}- ^^0.5. O]^ 

<i35> £Etb, %-*A ^ 7 A 3-7}o\) n ^^s, 201^1-a) ^£ ^ 

# 3^ ^*HI xflsiH ^ ^oiE^7> ^#£1tt tii-^^cf. 

<136> JM. t£t$*\ ^Aj^ofl tiflE^El ^ A oMb V 3l ^ ^ ^ , -g^£ 

37fl 2] ^*bg- i^-fVcf. ^, ^ ^Shfr, #3 ^7} 1C i-Cf 4^ T 1 

^7> 1C^ 5C AH 01 ^ ^ #^7> 5C H^f e t^h 

^Al^^Ai^, tiflE^E] ^£7> 0°C«?] ^ofl^r, ^€ ^3 ^fr ^2-8:, 1C H 

<137> ^ 3fr «BB^|E]S] ^HHl ^El- o] <2j- Cf=7fl ^ ^ - 

<138> ^ 37 loll yjj E-] E] «]-§-<a] tl] ^ ^ ^ O.^. O] 

<139> »1C"^ WflBiE]^ ^-g-^ lAl^o]- Wj-^^uf ^#*Rir EL7)o}t\. 

<140> A^tg tiflE^El ^£7> ^S]^ ^HfloflA^ WflE^(H)7l- ^ ^#ofl ^\ 

^ *fll^-fr(Ii)S ^^i^cf(S405). 

<wi> «flEiE](ll)7}- ^11^^^-^ f^s)^ 2f*<HH, ^^(state of charge, SOC) 

#<i^ Al tiflE^El ^i«a-(Vi)l-ol ^#^rf(S407). 
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<142> ofl-i- s.o] > #^1^-Bfl7> 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%«?1 ^0^0} afl 

3 ^J^l-ol 3#£3-. >^€ #^d A o^^r «ti333 m^ofl 4^ 457)] - 

SZ-g-^r #^r°13. 

<143> «flE^ -&5L7> ^33^r Ufl33(ll)ir ^ # = ^o\] 

^2^^(12)3. #€£3(S409). 

<144> afl33(ll)7> Xl2^*l^-3. ^3tt 3-*<HH , ^^(SOOl^H XI 2 wfl33 

^O^)* 0 ! ^#^3(S411). 

<145> ZLSlJl t+Aj, Z}-Z}-°} f^tf^^M 3#€ XI 1 ti A33 ^<a-J!f XI 2 «fl33 

#3" 71 SS., ^ §7Mt C-flolE^7> <L>#^^-(S413). 

<146> d 

"§-7}z\^ no]BU aa - 6 - data )^ A f^Efl^^ ^ ^7>3^(charge 

equivalent resistance)^ S^>^ , ^7\^-% 3H3^ 3-§"3 ^40^ a]*]- ^o.S. 

<147> [34] 



<148> 



cha_e data' 



@soc 



<i49> ^7-M, »@S0C"^ 333 ##^3 (SOCHI 3 ^ ^-yy^o] A_v#^-i- 33tr3. 

<150> ZL^JL, ^7>3^ 3331" 3^3., ^-Jl ^f<5> ^1 H-l 7> 

€3(S415). 



63-21 



1020030054720 #^ Q*}'- 2003/10/23 

<151> V 

^(charge effective no load voltage)^- if-^H , -R-Jl Jf-^V 31 o] E| x\%-9\ 
<152> [<m 5 ] 



<153> 



<154> 



<155> <^7H ; »@S0C"tT ^^(SOCHl^ ^ -fj-jL ^-^*> ^«a-0] ^UjtlrCf 

<156> tiflE-js] ^£7> -fM3£r -#3HH ^ ^^}l-ofl ^ ^^-ofl 

#*Rr S405 tfl^l S415 ti>4 t^'S, sfltg- HflEiel 

<157> ZIEIJI, ZVZV^ tiflE^S] ^£ ^ S403 vfl S415 4^ 0 1 ^ n^S^, AA&i 



£8 J5L15<>ll^r ^ *>°<J=3 tifl 3 el (Panasonic EV Energy® Ni-MH 6.5Ah uflE^E])!- °1 
-g-*>°i ^>#€ -§-7};^ c-HolE^ ^ -B-Jl ^--f dl o] e| » <A]^ SLS. iL^JL 

£8 £10^ ^€ tiflE^ ^£7} 25°C*} ^-f °lul, £n vfl^l 5113,8: HflE^ 

51 -8- 517} £14 ^ £15^ tiflEis^ f£7f 0°C"?1 ^-f°]tf. 
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<ieo> £8^1^, aflBle) -gr£7> 25°C°lal 1C ^ ^K^r, ^ll^ff- 

2f ^2^^^-7> 1C ^ ^^>)ofl ^-f , z}z)-oj ^^^"^(state of charge, 

<161> £.9^, -£^=1 tiflE^ ^£7> 25°ColJL *ifF-7} 1C l£r} Hal 5C J±i=f ^ 

^, ^ll^^i^-^r *\}2^&^7} 1C li^ Hal 5C Jitf *f£- #*Rr ^-f, 

<i62> 5L10<>flTr, aflE-lel ^7} 25°C*loi ^7} 5C i^- ^ ^(^r, ^l^^i^- 

<163> *V^ ; tiflEiE] ^£7> 40°C^>lJI *l^-7}- 1C i-Cf ^ ^7J-(^T, 

*fll^frSf ^2^^7> 1C Jit* ^-gr ^?>H1 ^-f, ^^^^(state 

of charge, S0C)*<HM^ ^ - 7 ]-^^ cflolE^ ^ ^Ji if «-<5> c11o)e|7)- JE^e]^ 

am. 

<164> £12ofl^, uflE^ ^5L7 r 40 Ma! ^7} 1C Jitj- 3.31 5C J±tf ^ ^ 

(*r, afll^SHM]- ^12^ ^7> 1C iLtJ- Hal 5C iH=r ^ ^*Kr ^ 

^ ^7>7l%v ^ojEisq- -B-Jl ^f*} ^ rflolE^7> olrf. 

<165> £13°^, tifltiE] £r5L7} 40r<=>lZL ^ #-ff-7> 5C iH* €" ^?_>(^, *fll^ #^f- 

^l2^^i^-7> 5C iH} €• ^Hr ^^#^1^ ^ ^7> 
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<166> ZLB]JL, S.14^, tifl^el 0V<>]JL 1C Jitf *f£r ^#(^, 

^l2^^^-7> 1C iL4 ^ Jg-f , ZJ-aq-Sl ^*H v 3Kstate 

of charge, SOO^-M^ ^7>^*J- ciM^ ^ -fi-S. -^Y^r 31 0^7} lE^sM 

<167> £154] fe, ^€ WflEisl ^£7} 0°ColJl ^ ^^-7> 1C iH} €" ^TiC^r, ^l^ff-^ 

^l2^^i^-7> 1C Jit]- e 4^}^ ^-f , zj-z)-^ ^£ ^##3] (state of charge, S0C) 

<168> £8 ^ £156 )| W>Sf Z>ol ; ufl^e| ^^Efl , ^ ^7>6fl ^ 

<170> 5L5# %l-a^><^ ^ ^7>^*j- cflolEi £ aj-^ ^Jl Jf*.*]. q}o)&\$] ^t^^l 

<171> tiflElEl(ll)oll Cfl*}- ^3-8-^ WflB-lSl ^^-g-^=(Ah)ol ^#£4 

(S501). 

<172> ZL51J1, uflElEl ^5L^ tiflE^E] £r£S -fr*l ^(S503) . 

<173> ^ o.^ oH}7]7]l, ^ ^-71-7-1 *J- DflolE-l ^ ^ -frS C-fl o] E^ 

<174> ^£ ti )]E^E] £r£^ 0°C, 25°C, ^ 40°C1- ?J°1 wfl^El 

-gri^r tiflB^El ^RHl td-Bf CfS?]l ^ ^ ^ WH=r. 
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<175> ^£ HflBle) aflE^ ^JEofl aflBle] ^7]S)-*)- «Hr<^ ti^^o.^. o]*V 

<176> a*V, ^ ^-7>^^ w o V^I 3.7lofl Oj-e} ZL ^o] ^^JELS, 20]^ # 

^ ^ EflsflAj wj-^i f7Mt HH^}- ^#£]^r ?A °] «>^W. 

<177> *Vtgo} ^A]^^] o^*V HflE^ ^<Hb V ^ ofl <M ^ , ^ 

37fl^ if-*V4. ^r, w o V ^ ^ U-^i #^7}- 5C iL4 ^ ^ 

H o v ^i ^^-7> 5C^f 10C ^H<?1 ^^r, ^ U-^ ^^-7]- 10C iL^r €■ cf^, 
^HHHfe, wflEi&l ^5L7> 0°C°1 ^^Itt, -t^€ ^ ¥2-^, ^ ^7} 1C 

^ ^ 1C itf 3. HE^, « 0 V^ ^ ^7_K8r 

<178> H C V^ hJ.^ ^s.o} ^yjofl uj-s^ HflE^E] ^7l2}-*}- «l-g-0] ti] ^ ^ ^ O.^ oj 

<179> aflE]El ^£7> #3HH, m^(W7\ ^^Hl 

*)U^^f(Ii)3. «J-^i€cf(S505). 
<iso> «flElEl(ll)7> *fll^*lff-S. tt o v ^5l^ 3f*<HH, -£^€ (depth of discharge, 

D0D)#o1H tiflE^el ^<a-(Vi)^ol ^#=14(S407). ^^-Bfl(DOD)^ "100 - ^^^-tfl" 

<181> 6J)^- -i-o^, a 0 >^^>Efl7> 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%°] Al^l^o] yfl 
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<182> 2^, tiflEiS] f£7f ^-Eflofl^, HflE^(ll)^ ^#ofl 

^12^^^-(I 2 )S y J-^^^(S509). 
<i83> aflE-] el (H)7l- *H2^#frS ^HHH, ^^(SOOl-^H *)12 tiflElel 

^O^)*^ ^#^(S511). 

<184> zielJl ^H, Zl-Zl-o) «j-^^-BflS.oHAi 1 wfl E^ E) ^> ^^-J2}- ^2 tifl E] 

^tf* 71^5., |-7Mt ^olEi7> ^r#^cf(S513). 



<185> 



equivalent resistance)^ SEtr^r 0 } , -§-7>^%l- c^l e| ^ t^-g-o) x} 6 o)l o}^- gjho^ 

<186> [^16] 



<187> 



@DOD 



<188> ^71^1, »@D0D"^ ^^(DODHH U-^l ^V#^* Slnl*Vrl-. 

<189> ZLElJl, « 0 >^ C^olEll- 7l 2S , -R-Jl ^f*} ^11 °1 E) 7]- 

^cf(S515). 

<190> y 

u o v £ -n-JL cflolE-K )- zj- ifJ-^EfltS « c >^i -H-JL ^ 

# ^(discharge effective no load voltage)^: 5E.^"*>^ , -fi-jL -f^MV 3Ml=1^- 

<191> [A1 7 ] 
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<192> 



<193> 




@DOD 



v dch _e _data 



<194> 



<^7}*), "@D0D"^ 



^r*Kr °o v ^i °l-§-*H S505 S515 h}^- ^s]^, *fl^ tiflE-le) -^5L 

H^JL, ^z|o^ aflBl ^ ^ E IS S503 vfl^l S515 ^oj ^s^, zj-z}-^ 

£16 i^^l £23°^ ^ ^EiE) (Panasonic EV Energy® Ni-MH 6.5Ah tifl^EDl- °1 

_g_^o} Al#sl ^-7}^ cflolE^ ^ -fj-jL #oj- cflojEil- aflX|^ O.J1L i^-ji 

£16 ifl*l £18^ BflE^E) ^5L7} 25°C^1 ^^-olJl, £19 i^^l £2l£- afl 

E^E] ^£7} 40°C9l ^^M, £22 ^ £23^ ^£ yflB^E] £r£7> 0°C<?1 

£16 ^ £23^1 £Al^ w}<4 z>o] ; yflE^E] ^£, ^^(DOD), ^ ^ 
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<202> ^ t tflolE^ -H-Jl ^<y- Cflo]B|7> ^#^^(S601, S603) . 

<203> ^7Mt -H-Jr -JjL*}. ^ o] Ej ^ ^7}& ^ £4^1 l+E* 

<204> Aj-^-g ^ ?§-7}Z\^ Z\) O) M. 7 1^ S ^ 7 fl ^ Ig^fl aflE^ ^ ^*fl ^ 

^i^-Eflofl^i oj ^ - 7 ^ % voi A].^^t4(S605). 
<2os> ojnfl, ^ ^ 7 >^^-# a>#^-^ 5a°H, ^*d #^-7> ^ 

#3 ^-7>X^V C-HolEil- ol-g-^. 
<206> €rfl^Hfr ^ ^ff- ^7>^ P|] °1 E] -g-*}c^ , tiflE] 

^ ^^(interpolation)* ^^^S.^ , *i*fl Alff, t^E) -^51, 

<207> ofl^. ^o] > ^*fl ^ ^y} 3ColJl ( ^7.fl ^#3|7> 0 .45(^, 45%) ^*fl *\\B\zJ{ 

^r-£7> 30 M Tg^-B^, ^*fl ^ #^-7} #<5Rr ^?i<y ^ ^7} 1C J±4 EL^L 5C J±l} 
*b8r #3 ^7]-^^ CiME-1 tiflE ^ ^£ 7 > 25°C^ £9^1 ^- 7 >^ %V 

^\o)B\S^ £12^ -§-7>^%V C-flolEi* ol-g-^ ^3 : f-7>^n i - 0 l ^T#^l=f. ^13°. 

S^r, JESHH ^^i^-E)l7> 0.4*11 Sfl^Rr -^7>^%V^3f *^^VEfl7l- 0.5<>1] *fl^Rr 

-§-7>X-]*J-^ o]^-^ ^^^Efloll tfltr isUHl* ^S^S.^, tiflE^El ^r£7> 25r°l-El # 
3^7} 0.45<el *fl^*Rr ^ ^7>7-i* 0 V^ aJ-^jt, p}*>7}*15., £12^1 *i f^Aj- 

Efl7> 0.4*11 *fl^mr #3 ^7^^^ ^^a o >h)]7> 0.5^1 *fl^*Kr ^7>7-H^* 0 l-g-^r 
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^ #^ A o v 3H cflfV iL^-i: «flEie) ^r£7> 40TC°lal #^^^)7> 0.45^1 ^-f 

°fl *fl^Rr ^3 AV#*Vcf. ZLE]jI q-Al, HflE-lB] £rJE7> 25°C°l:il ^^Efl7> 

0.45<y ^-f^fl *fl^Rr ^7>7-]%V^34 ( tiflE^e) f£7} 40TC°]jI ^^^-Efl7> 0.45^1 

30°C^lJl #^tfl7> 0.45<?i 7J -fofl *fl#*Hr f7^f|; ^>#^- ^ fltj-. 

<208> ZLE]J1, ^ o.Jr - «^}- t1\o)t\^- 7)^S. M*fl ^7fl ti^E] 

^r£, ^ ^##3HH^ ^ -fj-a. -¥-^-*> ##^1=KS607). 

<209> ^ -B-JL ^f*} ^AA-%^\ ^>#^ t^S ^V#^ ^ ^Cf. 

< 2 io> a, ^ -^Jl ^>#%H1 5U°H, *^fl £*7> 4**^ ^ 

<2H> ZLElJL, Sfl^Rf -H-JL JjLJjL^ cflolEi# o] -g-*H , 

Efl<4 UflE^ fHl tfl*M i^>^# ^WiLiEL*!, ^7fl ^T-fl UflE^ * ^ 

^ f^cWH^ -B-JL ^-*} ^i^ol XJ-^jg - oirf. 

<212> ^S^JL , AV # ^ ^ f7Mt4 ^-JL 71^5. tiflE^E] ^^Bfl 

^>#^cf(S609). 

<213> 

<214> ^ ( i^cq AjAjaflofl o]^ ^A]^ HflE ^ ^A o VAj-H}] ^ 

<2i5> wj-^ f 7 Mf ^He^ -ft J: ijL-Wfrj- ^^J- c-11o1e-17> ^V#^t}(S701, S703) . 
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<216> !=-7}Z\ty *\}o)B\9\. -^JL t-flolE^ #7]^ W>Sf ^ £5<H| 

<217> A]-^^ ^ ^7>^*J- HH3» 7l^S ^Tfl #-ff-, ^7fl «fl &\?) £:JE , ^ ^7fl 

^ A o v 3H-*1^ H o v # ^7>7^o] ^#^rf(S705). 

<218> o lnfl> §-7>*)^-g- ##^-ofl o^cH^, ^*fl ^7} ^ ^ 

^ y ^ ^M^* 0]-%-^. 

<219> ZL^JL, *l]^Rr ^ ^7>7^* 0 V Z\]o)B\^ « 0 >^^-Bfl2f tiflE] 

3 ^rJEofl nfls}^ ^^(interpolation)* ^rlflS^ , ^*fl «o v # #-fr, ^*ti «fl^E] -8r£, 

<220> Ji^-i" #3 ^7>^^ ^"71 tb ^7>7^ 0 V^ AV # ^ ^-A^HS, 

<221> =L^JL, ^V#^ Hj-^i -fi-jr -?~^} HH^* 7l^S ^ ^ #ff- ( ^^fl WflE^E] 

^ ^7fl « 0 V^^-Eflo]l^o] tiV^ O.^ JjLtL^} ^oj-ol AV#^tq-(S707). 
<222> -ff-jL -^Jf*} ^7}^^-9] H o V ^-°^ ^ 5^. 

<223> ^ -a-jr ^-y-o. A> # ^ofl o^O^, ^ ^ ^ <g 

<224> -LE|J1, *fl#<5Rr ^ ^ fj-^ ^JL cflolEiS °l-g-*H, 

sflsf wflE^ ^£1 iUHl* « 0 V # 3*, «fN3 ^H, * m 

4 -a-a -¥-^-*> ^ $14. 
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^i^ol ^V#^tf(S709). 

<226> # 

<227> £24 i^^l £31^ ^*HH1 ^ aflE^ ^oHb v 3] #7.} *Y^^°\] 2\ 

<228> £24 ^fl^l £26-^ ^^i^lSl HflE^ ^^Bfl cf^> £<*|^d} ; £24^ «fl^E| £r£ 

7> 0°C<?} ^-f^lJL, £25^r «fl^el ^J£7> 25°C<y ^-f £26^r HflB^ ^r£7> 40 °C ^ ^ 

<229> £24 ifl*] £26<H1 ti}<2}- ^-o], ^*H>Efl7> ^>^^ WflEiel #7} ^oj-o] ^ ^ -g- 

*r SU, tiflEiE] ^£7> ^of^-^- tiflE^ <£ ^ fll*. 

<230> £27 ifl*l £29^ aflE|E) ^^Hfl £<^n}, £ 2 7^r wflE^ ^£ 
7> 0°C<y ^-f -£28^r tifl E] ^7> 25°C9l %-$-°]3L, £29^ tiflE^S] ^£7> 40°C^1 3 

<23i> £27 vfl*l ^-o] ( ^£ 7 > £tb ^#3] (D0D)7> 

u o v ^ cfltb tiflE^ #<y-o) ^o>^-g- <£ - olcf. 

<232> *V3!, £30^ £3l£- 1C^ ^-ffS ^ tiflE^E) ££ ^sHl rtJ-S. ufl 
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-g-^l^Tfl €33<H ^^4^ Sl^^ S.€" ^/S^r i^*lcf. 
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[3^* 1] 

HflE^e) ^ -S^jg #3l#Efl (State of Charge) 

#^1^^ ^7>^*J- cflolEi* ##*}fe ^-7}^ C-flolEi ###7fl ; 

#7l f-7H%> HH^-fr 7) 5,5. #7l #3 #71 *| 

3€ u H E i ^ ^ #71 ^^^EfloHA^ 0--g. ^ nflojEil- ##§Kr ^-JL 

#71 ^7}*UJ- 31*1^-1- 7l^s ^7fl *Hf-, ^*fl yflE^el ^ ^7fl ### 

#71 -B-Jl C-lHEl-I- 7)Z±£. #71 ^7fl ^ *iff-, #71 ^7fl tifl 3 51 £r51 

^ #71 ^ ^##B1HH£1 -B-Jl ##*}^ -ffS. ###31; * 

#71 ##*} ^ f7}7H>?);4 -R-JL ^Jf*} 71 M #71 ^7fl ## ( a> 

7l ^7fl tiflEiE] ^ #71 ^7fl ^^^HH^ tifl E-| E| ^##Efl #7.} ^^M" ##*}^r 

tiflE^E] ##^711$ 5E^Rr aflElEl ^##Efl ###^ • 

2] 

#7l ## ^7}Z\*& *\)o]B\ ###7^, 

#71 ^ ^*H1 3^Rr 7)1 ^iHh)!- ol-g-^ ^-71 Zl-Zl-o] 

tiflE-lEl ^£ofl^ tiflE^E)!- f^*}^ #71 ^^Efl^H^ ^ U tiflE i 

El ^^(Vi)l-* ^#*Rr ^TTfl; 
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^-71 -£^€ ^ =?Dr«H #*Rr 3HKI 2 )» °l-8-*M ^71 

^12 tiflE^ *d<y-(v 2 )^-a- ^1; * 

7l ^2 tiflEi^ ^<y-(V 2 )* 7l^S, ^>7l -M^^ WflEiE) 

^ A oM ^7} ^ ^7M*J- CflolEil- ##^Rr #7ll» i^- 

[^T 1 * 3] 

^12*oHH, 



x cha_e _daia 



!\ J 



@SOC 

^7H, "@S0C"^ ^71 ^£ f^M|(SX)4M ^ f-7>^*oi ojul 

I^^J- 4] 

*1l3*cHM, 
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[^] 

V ata _ oc _ data = V 2 + I 2 xR chaedala @SOC 

°l7H f "@SOC"^ #7] -£^€ ^^(SOCHH -B-Ju aV#^^ 

[ *N 

cha _oc _ data~ 

5] 

^"71 %-7}z\*& ^t^TjHH, ^7) ^7fl ^H?-, #7l ^7fl HflBle| ^£ ^ # 

71 ^7fl ^^EfloflA^ ^ f 7 Hf^, ^71 ^T-fl ^7\ ^7] 

6] 

^7} f7Hf <lV#^1«H1^, ^-71 ^7fl #3 A o v 7 i ^ 7 fl afl El e) ^ # 

1- <>l-g-s}a} *r*8sH ^#3^ wflEie] ^^Efl #7} ^V#^. 
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7] 

*fil%MH, 

-B-JL ^f*} ^ ^^HH , ^"71 ^*fl ^-71 ^7fl aflEi^ * 

8] 

^17%MH, 

^"71 ^-Jl ^S)- ^t^HH, ^7} ^fl *Hf, #7] ^7fl ti^E) ^£L g 

^•71 ^*fl ^^Eflofl^^ -fj-Jr ^-*> ^"71 ^*fl %Q ^7} ^SRr ^7} 

hhbi-i- oi-g.^ &7^^r ^#3^ tifl^&i ^t^. 

9] 

^"71 HflEi^ *>##7]HH, ^7} ^*fl ^7} ^7fl afl E^ ^£ * 
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